Background and objectives: Kidney disease-related loss is clinically significant in patients with ESRD and is related to depression and quality of life. The Kidney Disease Loss Scale (KDLS) was recently developed for long-term dialysis patients as a means of studying loss and applying it to clinical practice; however, its validity and usability in the other developmental stages of ESRD-predialysis and early dialysis-remain unknown. This study examined the validity and reliability of the KDLS in the long-term dialysis, early dialysis, and predialysis populations.
L oss, conceptualized as cognitive and affective grief responses to individual losses characterized by rumination of and yearning for losses, disbelief, and stunned feelings, is clinically significant in chronic illnesses and ESRD (kidney disease that requires renal replacement therapy) (1) (2) (3) (4) (5) . Loss has traditionally been studied in relation to death but has been extended to examine the losses that are associated with chronic illnesses and their psychological consequences (6, 7) . Facing multiple losses, patients with ESRD often experience negative grief responses that may continue for years and affect their mental health (2, 5) .
Loss has special interest in ESRD because of its relationship with depression, which is highly prevalent in this population and associated with other patient outcomes, such as mortality, quality of life (QoL), and treatment adherence (8, 9) . Loss, a distinct construct from depression (2, 5, 10) , is seen as either a cause or a consequence of depression (11, 12) . Moreover, it has been identified by both patients with ESRD and health staff as one of the important factors in psychosocial adaptation and QoL (4) . Thus, studying loss is important in understanding its contribution to depression and QoL in patients with ESRD as well as providing new insights into potential interventions (2) . Loss research has remained limited, partly because of the lack of a measure that is specific for kidney disease-related loss.
Recently, with a long-term dialysis sample, the Kidney Disease Loss Scale (KDLS) was developed to measure the level cognitive and affective responses of patients with ESRD to kidney disease-and dialysis-related losses and to identify the most important types of losses (2) . Using the KDLS, a recent study found that loss, as a distinct construct, contributes to long-term dialysis patients' level of depression and indirectly affects their QoL (2) .
For the KDLS to be widely usable in ESRD, its validity and reliability need to be established in other samples patients with ESRD, especially in two of the four developmental stages of the ESRD life cycle: Patients who have recently commenced dialysis (early dialysis patients) and those who are yet to commence dialysis (predialysis patients) (13, 14) . Examining the KDLS in these ESRD developmental stages would establish the validity and utility of the KDLS in the ESRD life cycle, and such validation would facilitate further study on loss in ESRD. This study aimed to (1) examine the construct validity of the KDLS by testing the consistency of its factor structure in the three samples long-term dialysis patients, early dialysis patients, and predialysis patients; (2) test its convergent-discriminant validity; and (3) examine its internal consistency and temporal stability.
Materials and Methods

Participants
Four separate patient groups, as part of a large study, were recruited from four major university teaching hospitals in the Sydney metropolitan area: (1) 151 long-term adult dialysis patients, defined as being on dialysis for Ն22 months; (2) 163 early dialysis patients, defined as being on dialysis for Յ14 months; (3) 111 predialysis patients, defined as having estimated GFR (eGFR) Յ20; and (4) 50 dialysis patients for test-retest reliability purpose only.
The recruitment procedures of the long-term dialysis group were previously reported (2) . The inclusion criteria of all other patient groups were having a diagnosis of ESRD, being aged Ն18 years, and being able to complete the research interview/questionnaires with minimal assistance. The early dialysis group was recruited from 182 eligible participants, 11 of whom refused to participate, four of whom declined to complete the questionnaires, and four of whom did not participate fully for various reasons, yielding 89.56% response rate. The predialysis group was recruited from 150 eligible and contactable participants, 38 of whom refused to participate, and one of whom withdrew from completing the questionnaire, yielding a 74% response rate. The dialysis group of patients who completed the KDLS twice 1 week apart (mean 7.50 Ϯ 1.61 days) were recruited as a convenient sample.
Procedure
The research protocol and procedures of all studies were approved by the human ethics committees in the participating hospitals. After study information was given and consent form was signed, participants completed a semistructured interview and questionnaires. To minimize missing data, we adhered to the following procedures: (1) All questionnaires were collected in person and checked for missing items; (2) participants' intentions for omitting these items were clarified. For unintended missing items, participants were requested to complete them; however, when items were intentionally unanswered or participants refused to complete the missing items upon clarification, no additional request was made.
Measures
The KDLS is a six-item scale that comprises two subscales-cognitive (four items) and affective (two items)-and an overall loss scale by summing the six items. Considering the individual nature of losses, the KDLS first asks respondents to nominate the five most important losses as a result of kidney disease to define the context for rating cognitive and affective grief responses. Second, respondents were asked to rate their responses on four-point Likert scales ranging from 0 (did not apply to me at all) to 3 (applied to me very much or most of the time) to the nominated losses. It yields a total score ranging from 0 to 18 (quantitative information) and five nominated losses (qualitative information).
Three additional standardized scales were used for convergent and discriminant validity analysis: The Depression Scale (DS) from the Depression Anxiety Stress Scale 21 (DASS21), the Positive Affect Scale (PAS), and the SF12. The DASS21 is composed of 21 items that form three maximally separated depression, anxiety, and stress subscales (seven items for each subscale) and has a total score for each subscale ranging from 0 to 21 (15) . It has strong psychometric properties in both general and clinical populations and excludes confounding physical symptoms (16, 17) . The internal consistency of the DS (Cronbach ␣) for the long-term, early, and predialysis groups was 0.92, 0.92, and 0.93, respectively.
The PAS is a four-item self-report scale designed for measuring individual positive feelings with a score ranging from 0 to 40. Its reliability and validities have been well established (18) . Its internal consistency (Cronbach ␣) for the long-term, early, and predialysis groups was 0.88, 0.87, and 0.90, respectively.
The SF12 is a health-related QoL measure that comprises eight subscales to profile individuals' functional health and well-being and two psychometrically based physical and mental health summary scores: Physical component score (PCS) and mental component score (MCS). The PCS and MCS are the most valid measures of physical functioning and mental health (19) . The SF12 has excellent psychometric properties and has been widely used (20, 21) . The published reliability coefficients for the PCS and MCS were 0.89 and 0.86, respectively (20) .
Statistical Analysis
The qualitative data of KDLS-the participants' nominated losseswere coded by an independent coder for the long-term dialysis group and by one of the authors (R.C.) for the predialysis and early dialysis groups, using a standardized coding manual developed independently from the coders for categorizing the nominated losses. For testing interrater reliability, 50% of randomly selected cases of each group were then coded by an independent psychologist and subject to the Krippendorff ␣ statistic, with Ն0.80 as an acceptable level (22, 23) . In contrast to Cohen , Krippendorff ␣ defines chance as the statistical independence of the set of the recording units and the categories collectively used to describe them. It is applicable to any number of coders, any numerical metrics, and small samples and is capable of handling missing data (23) . The interrater reliability for losses coding was Krippendorff ␣ ϭ 0.89 (95% confidence interval [CI] 0.86 to 0.93; P Ͻ 0.001) in the long-term dialysis group, 0.90 (95% CI 0.87 to 0.94; P Ͻ 0.001) in the early dialysis group, and 0.91 (95% CI 0.88 to 0.96; P Ͻ 0.001) in the predialysis group. All differences were resolved by consensus.
Data analyses were conducted with SPSS 17 and LISREL 8.72 (24, 25) . Missing data treatment in the long-term dialysis group was previously reported (2), and missing demographic data were treated by pair-wise deletion. There were no missing data in the observed variables for other dialysis groups. Baseline descriptive statistics of each group were compared both within and between groups using independent sample t test with Bonferroni P value adjustment (controlling family wise ␣ ϭ 0.05) and ANOVA with the Scheffe post hoc test.
The construct validity of the KDLS in the long-term, early, and predialysis groups was examined using multisample confirmatory factor analysis (CFA) (24, 26) . This method investigates whether a set of indicators assess the same construct in different groups, called measurement invariance (26) . It involves separately testing the measurement model without constraints and with between-group equality constraints imposed on some of its parameters. If the fit statistics of the unconstrained model across groups is acceptable, then the 2 difference test is conducted to compare the constrained and unconstrained models. NS results would indicate no measurement invariance or construct bias (26) . In this study, the unconstrained and constrained models of KDLS were compared using the 2 difference test to test the equality of the KDLS factor structure and loadings across the three patient groups. Only the factor structure and loadings were constrained but not the error variances, because it is considered unnecessary (26, 27) . Correlation analyses of all measured variables were conducted to examine convergent and discriminant validity of the KDLS, and test-retest reliability was examined using Pearson correlation coefficient between the scores collected at two time intervals. The Cronbach ␣ was used to assess the internal consistency of the KDLS. For testing the reliability of the two-item affective subscale, Pearson correlation coefficient as a parallel form was also used (28) . The distributions of the items analyzed were skewed, so the Robust Maximum Likelihood Estimation Method with the Satorra-Bentler statistics was used. Several goodness-of-fit indices were chosen to evaluate the overall model fit (26) 
Results
Participant Characteristics
The demographic characteristics of the long-term dialysis group were previously reported (2 
Univariate Analysis
The means, SD, and correlations of PCS, MCS, DS, KDLS, and PAS are shown in Table 1 . The KDLS mean of the early dialysis group was significantly higher than those of the long-term and predialysis groups. There was no statistical difference for PCS, MCS, DS, and PAS between the groups. There was no gender difference on the KDLS scores in all samples.
The qualitative results of the KDLS showed that 64.0, 87.1, and 72.2% of the predialysis, early dialysis, and long-term dialysis groups, respectively, nominated at least one loss. The mean number of nominated losses was 3.31 (1.44) for predialysis, 3.71 (1.40) for early dialysis, and 3.95 (1.46) for long-term dialysis. The ANOVA Scheffe test results showed that the mean number of nominated losses of the long-term dialysis group was significantly higher than that of the predialysis group (P Ͻ 0.05). Table 2 shows the seven most nominated types of loss by participants in each group. The percentage of patients who nominated the top-ranking loss increased from predialysis through early to long-term dialysis. The frequency of nominating travel and leisure activities as important losses increases through the stages of dialysis, whereas the frequency of work/ studies and physical functioning decreased through the stages of dialysis.
Internal Consistency and Temporal Stability
The internal consistency (Cronbach ␣ and Pearson correlation for the two-item affective subscale) for the KDLS was ␣ ϭ 0.88 for the cognitive subscale and ␣ ϭ 0.88 (r ϭ 0.78) for the affective subscale in the long-term dialysis group, ␣ ϭ 0.88 for the cognitive subscale and ␣ ϭ 0.93 (r ϭ 0.88) for the affective subscale in the early dialysis group, ␣ ϭ 0.91 for the cognitive subscale and ␣ ϭ 0.94 (r ϭ 0.88) for the affective subscale in the predialysis group. The test-retest reliability was 0.82.
Construct Validity: Multisample CFA
For assessment of the construct validity of the KDLS, multisample CFA analysis was conducted. The fit statistics for the unconstrained model were Satorra-Bentler scaled 2 ϭ 32.39 (df ϭ 24, P ϭ 0.118) and RMSEA ϭ 0.049 (Table 3) and for the constrained model Satorra-Bentler scaled 2 ϭ 42.95 (df ϭ 32, P ϭ 0.094) and RMSEA ϭ 0.049. The 2 difference test showed that there is no difference between the unconstrained and constrained models ( 2 D ϭ 10.56, df D ϭ 8, P ϭ 0.23 [NS] ). Because the first indicator of each factor was fixed to 1.0 for scaling latent variables and could not be tested for invariance, the model was reanalyzed by fixing the second indicator of each factor to 1.0 (26) . The fit statistics with the second indicator fixed were the same as that with the first indicator fixed. These results showed that the first indicator of each factor remained invariant across the groups (26) , suggesting that the factor structure and loadings of the KDLS were invariant in the three groups.
Convergent and Discriminant Validity
The convergent and discriminant validities were supported in that the KDLS was significantly correlated with DS in the expected positive direction and with PAS in the expected negative direction in all of the groups (see Table 1 ). The KDLS was significantly correlated with mental health of patients with ESRD, as measured by MCS in all three groups; however, its association with physical functioning of patients with ESRD as measured by PCS was weaker than that with MCS, at the expected magnitude.
Discussion
The KDLS was developed to facilitate the study of loss in patients with ESRD (2) . This series of analyses tested the KDLS in four separate groups of patients with ESRD and support the psychometric properties of the KDLS in three ways. First, the internal consistency of the KDLS is excellent in all three groups (predialysis, early dialysis, and long-term dialysis), and its temporal stability is good, suggesting that it is a reliable measure of loss in ESRD. Second, the factor structure of the KDLS remains consistent across the predialysis, early dialysis, and long-term dialysis patient groups, providing strong evidence for its construct validity and that loss is relevant to both dialysis The present quantitative and qualitative findings show that the KDLS is sensitive to the significant influences of dialysis on patients with ESRD. The quantitative results illustrate a significant increase in the KDLS mean scores in the early dialysis patients compared with the predialysis and long-term dialysis patients, a difference not observed in health-related QoL, depression, or positive affect. The changes suggest that the predialysis patients continue to function without the dialysis-imposed constraint and are less affected by loss. On the contrary, early dialysis patients tend to experience losses more intensely, perhaps because of higher symptom severity, dialysis constraints, and a lack of time for adaptation. Over time, however, long-term dialysis patients adapt to and accept losses, thereby experiencing less sense of loss; therefore, the KDLS is sensitive to these changes.
For the qualitative results, losses were seen less often and in fewer patients in the predialysis group. Physical functioning and work/study were the most frequently nominated before the initiation of dialysis, whereas travel and leisure became more important in long-term dialysis patients. The percentage of patients who nominated the top-ranking loss increased gradually from predialysis through early to long-term dialysis. These results indicate that the number, nature, and importance of losses change across stages of dialysis. Before dialysis, the lives of patients with ESRD remain broad and less affected, so different patients experience different losses and no single loss affects the majority; however, with increasing dialysis duration, the number of important areas of their life seem to diminish, and, within their restricted life, a few important areas emerge to affect the majority (e.g., travel), because they are harder to overcome and ignore. Although the number and nature of the losses experienced change over time, the cognitive and affective responses to those losses remain conceptually stable and are reliably measured by the KDLS. In sum, both the quantitative and qualitative findings show that the KDLS is able to detect significant clinical changes in the experience of loss in patients with ESRD through the stages of their treatments. The findings are also consistent with the existing literature that loss is a distinct conceptual construct and should be measured separately (2, 3, 10) .
In using the KDLS, the qualitative component-loss nomination-is as important as the quantitative component-rating on cognitive and affective responses. The qualitative component not only is clinically informative but also specifies the context for respondents' responses.
This study has some limitations. First, because the KDLS was examined only in the sample of predialysis patients with eGFR Յ20, its applicability to those with greater eGFR remains unknown. Second, although the affective subscale of the KDLS with its two items that are, nevertheless, highly correlated is acceptable (29) , the affective component may be underrepresented in the overall loss scale. Thus, it would be appropriate to develop the affective subscale further by identifying and adding loss-specific affect items.
Conclusions
These findings demonstrated that the KDLS is a reliable measure of loss in patients with ESRD and valid in various developmental stages of ESRD: Predialysis, early dialysis, and long-term dialysis. These provide further support to the existence of the concept of loss as a separate construct from depression in dialysis patients. By using the KDLS, future research will further understand the impact of demographic and treatment characteristics, such as culture, gender, and treatment modality, on loss and its relationship with depression in ESRD and may allow for targeted treatments to improve outcomes for dialysis patients.
